Jones AE, Shapiro NI, et al: JAMA 2010; 303 (February 24): 739-746 Using a 10% reduction in lactate as a goal of adequate oxygen delivery in early goal-directed therapy in patients with severe sepsis results in similar outcomes as using continuous central venous oxygen saturation.
Daily Risk of Bacterial Colonization of Arterial Catheters Increases Over Time

Infectious Risk Associated With Arterial Catheters Compared to Central Venous Catheters.
Lucet JC, Bouadma L, et al: Crit Care Med 2010; 38 (April): 1030 38 (April): -1035 Unlike central venous catheters, the daily risk of colonization increases over time with arterial catheters, suggesting a potential benefit of scheduled replacement.
Background: Catheter-related blood stream infection prevention strategies have focused on central venous catheters (CVCs) rather than arterial catheters (ACs). Few studies have addressed the overall infection risk associated with ACs. While studies have shown that the daily infection risk remains constant for CVCs, this has not been evaluated for ACs.
Objective: To evaluate the incidence, daily risk, and risk factors for colonization and infection associated with CVCs and ACs.
Design:
This was an analysis of data from a trial of 7 ICUs evaluating different dressing change intervals and methods for ACs and CVCs. In the original trial, participants were randomized to dressing changes every 3 or 7 days with or without chlorhexidine-impregnated sponges.
Participants: Adult medical and surgical ICU patients requiring CVC or AC for >48 hours.
Methods:
Catheter colonization and catheter-related blood stream infection were defined according to guidelines. Only cultured catheters were included in this analysis. Hazard rates (HR) and risk factors were determined using a marginal Cox model.
Results:
3532 catheters comprising 27,541 catheter-days were cultured and analyzed. There were 1617 ACs and 1915 CVCs. The incidence of infection was 11.4 per 1000 AC days and 11 per 1000 CVC days (P =0.80). For ACs, the daily HR of colonization increased from 1.3% on day 5 to 2.4% on day 10 and 3.0% on day 15. For CVCs, the daily HR of colonization remained constant from days 5 to 15, ranging from 1.2% to 1.6%. The distribution of microorganisms associated with colonization was similar between ACs and CVCs. Factors independently associated with increased AC colonization included femoral insertion (HR, 2.4; P <0.01), chronic heart failure (HR, 2.37; P =0.01), and chronic respiratory failure (HR, 1.62; P =0.05). For CVCs, factors independently associated with increased colonization included trauma (HR, 1.89; P =0.02) and non-subclavian insertion site (jugular HR, 3.1; femoral HR, 7.05; P <0.01).
Conclusions:
Overall rates of colonization and infection were similar for ACs and CVCs. Daily hazard rates increased for ACs but remained stable for CVCs. Scheduled AC replacement, especially after the fifth day, may decrease catheter-related blood stream infection rates.
Reviewer's Comments: Catheter-related blood stream infections, an important cause of morbidity and mortality in the ICU, have now been proposed as a health care quality indicator. Data from several studies have demonstrated that the risk of infection from CVCs remains constant over time, and thus scheduled replacement is not indicated. These conclusions have been extrapolated to ACs without data to support them. Lucet and colleagues have made the important observation that the risk of colonization increases over time with ACs, suggesting that scheduled replacement may be of benefit. While this speculation needs to be examined prospectively, the observations reported here suggest that prolonged use of ACs without replacement increases the risk of infection. (Reviewer-M. Bradley Drummond, MD). Of several proposed delirium assessment tools, the CAM-ICU demonstrates the best combined sensitivity and specificity for detecting delirium in surgical ICU patients.
CAM-ICU
Background: Due to the high prevalence of delirium in the ICU, guidelines recommend routine delirium assessments during ICU stay. While several different delirium assessment tools are available, few have been specifically designed to evaluate delirium in the ICU setting. Moreover, the performance of these scales has not been compared in the same patients.
Objective: To compare the validity and reliability of 3 different delirium assessment tools in ICU patients.
Design: Prospective cohort study.
Participants: 156 consecutive patients from a single surgical ICU age ≥60 years admitted for at least 24 hours.
Methods: Using trained staff, the Confusion Assessment Method for the ICU (CAM-ICU), Nursing Delirium Screening Scale (Nu-DESC), and the Delirium Detection Score (DDS) were performed daily and independently. As a gold standard, an independent expert used DSM-IV criteria to determine the presence of delirium daily in the participants.
Results: Of 156 subjects, 63 (40%) were diagnosed with delirium according to DSM-IV criteria during their ICU stay. Compared to those without delirium, patients in the delirium group were significantly older, had higher organ dysfunction scores, longer length of mechanical ventilation and ICU stay, and higher mortality. Using the DSM-IV diagnosis as the reference standard, during the first 21 days of ICU stay the CAM-ICU demonstrated 79% sensitivity and 97% specificity while the Nu-DESC demonstrated 82% sensitivity and 83% specificity. The DDS performed the worst, with a sensitivity of 25% and specificity of 89%. Interrater reliability was highest for the CAM-ICU, with a κ of 0.89.
Conclusions:
The CAM-ICU was the most valid and reliable assessment tool for the detection of ICU delirium when compared with Nu-DESC and DDS. The Nu-DESC was also valid and reliable to detect delirium, while the DDS showed a low sensitivity.
Reviewer's Comments: Delirium in ICU patients is associated with increased length of stay, hospital mortality, and hospital costs. The complex nature of ICU patients often precludes a formal assessment of delirium by physicians. Luetz and colleagues have provided insight into an appropriate standardized delirium assessment tool that has both validity and reliability in an ICU population. Although the older, post-surgical nature of the study population limits the generalizability of these findings to other ICU settings, these authors provide good evidence that the CAM-ICU is a useful tool for assessing delirium in the ICU. (Reviewer-M. Bradley Drummond, MD).
Gut Absorption of Oseltamivir Is Not Impaired in Critical Illness
Enteric Absorption and Pharmacokinetics of Oseltamivir in Critically Ill Patients With Pandemic (H1N1) Influenza.
Ariano RE, Sitar DS, et al: CMAJ 2010; 182 (March 9): 357-363 The data from this study support using standard dosing of oseltamivir in severely ill patients with H1N1. No dosing adjustment is needed in obesity, while reduced dosing is indicated in renal failure.
Background:
The most appropriate dosing of oseltamivir for treatment of critically ill patients with the H1N1 pandemic flu is unknown. World Health Organization guidelines for managing severe infection suggest consideration of higher than normal dosing (>75 mg orally twice daily. A concern with patients who are severely ill is that gastrointestinal absorption of medications will be inadequate and could lead to therapeutic failure.
Objective: To determine the pharmacokinetic parameters of oseltamivir given orally or by nasogastric tube in patients admitted to the ICU with severe respiratory failure due to suspected or confirmed pandemic (H1N1) influenza.
Design: Prospective non-comparative observational study.
Participants:
Patients aged >18 years admitted to 9 ICUs in Canada and Spain.
Methods: Multiple blood samples were obtained after receipt of the fourth or later oseltamivir dose. Results were normalized to 75 mg twice daily for patients receiving larger doses. Pharmacokinetic modeling was performed and kinetic parameters were determined. The impact of renal dysfunction on kinetic parameters was also evaluated.
Results: 43 pharmacokinetic analyses from 41 patients were performed. Mean patient age was 41 years and weight was 99 kg. Half of the patients had some degree of renal impairment and 17% required renal replacement therapy. At the time blood samples for oseltamivir were obtained, 73% of patients were receiving continuous enteral feeding and 32% were on vasopressors. Median steady state trough concentrations of the active carboxylate metabolite of oseltamivir were as high as or higher than levels seen in normal volunteers given the same dosage. There was a delay in peak serum concentrations in study patients, but the extent of drug absorption was comparable to that seen in ambulatory patients. There was no association between body weight and serum concentrations. Drug exposure was much higher in patients with renal impairment. The optimal timing for surgery is as soon as possible after signs of malignancy appear, but even bilateral dilated pupils should not be an absolute contraindication.
Good Results of Decompressive Surgery for Malignant CVT
Should Decompressive Surgery Be Performed in Malignant Cerebral Venous Thrombosis? A Series of 12 Patients.
Background: Cerebral venous sinus thrombosis (CVT) can occasionally cause death due to transtentorial herniation. Decompressive surgery may be lifesaving.
Objective:
To report 12 patients with malignant CVT, of whom 8 underwent operation.
Design: Retrospective study.
Participants: 12 of 255 patients with CVT who developed malignant CVT.
Methods: Malignant CVT was defined by the presence of supratentorial cortical lesions due to superficial venous system thrombosis with or without involvement of sinuses. The definition required clinical or radiological signs of transtentorial herniation, the former including decreased consciousness and dilated pupils.
Interventions: Decision to operate was at surgeon's discretion.
Results:
Age range was 18 to 68 years. Most patients were female (9 of 12). The time between symptom onset and diagnosis ranged from 12 hours to 2 weeks. Signs of malignancy occurred rapidly over 2 to 30 hours, and included hemorrhagic parenchymal lesions in all but 1 patient with volume 57 to 262 mL. Three operated patients had a unilateral fixed dilated pupil and 2 had bilateral fixed dilated pupils at time of malignant worsening. All nonoperated patients had at least 1 fixed dilated pupil and died within 1 to 5 days after diagnosis. Operated patients had intravenous heparin restarted at a median of 12 hours after surgery. Only 1 operated patient died of a pulmonary embolism on day 9 despite anticoagulation. The other 7 survived with an ICU stay of 4 to 52 days. At median follow-up (23 months), median modified Rankin Score (mRS) was 1, with 6 patients having a complete recovery and 1 who was still dependent (mRS=3). Four of 7 patients returned to a job or study.
Conclusions:
Decompressive surgery, either external, internal, or both for malignant CVT can be lifesaving and allow a good functional recovery even after developing clinical transtentorial herniation.
Reviewer's Comments: This small retrospective study is subject to the usual limitations of nonrandomization. Because the nonoperated cases had more severe clinical presentations at onset, it is not clear whether surgery, had it been performed early, would have been beneficial. It is remarkable that all nonoperated patients died, whereas no operated patient had a neurological death and that significant neurologic improvement occurred despite the presence of bilateral fixed dilated pupils in 2 cases. It is also worth noting that patients continued to improve for months after surgery. These represent far better outcomes than after hemicraniectomy for malignant middle cerebral artery infarction. Although heparin is the treatment of choice in CVT, the authors hypothesize that collapse of cerebral veins due to malignant vasogenic edema may hinder the effect of heparin. Decompressive surgery not only reduces the risk of herniation, but may also improve collateral cortical venous drainage preventing thrombus extension and possibly allowing better diffusion of heparin. (Reviewer-Wendy C. Ziai, MD).
Cerebral Oxygenation and Perfusion Can Be Optimized By Assessing Cerebrovascular PRx
Effects of Cerebrovascular Pressure Reactivity-Guided Optimization of Cerebral Perfusion Pressure on Brain Tissue
Oxygenation After Traumatic Brain Injury.
Jaeger M, Dengl M, et al:
Crit Care Med 2010; February 11 (): epub ahead of print Individual TBI patients have unique optimal CPP levels ranging from 60 to 100 mm Hg that achieve optimization of cerebral vasomotor reactivity.
Background:
The method of optimizing the cerebral perfusion pressure (CPP) based on continuous monitoring of the cerebrovascular pressure reactivity (PRx) to spontaneous fluctuations in mean arterial pressure (MAP) in traumatic brain injury (TBI) patients may be associated with improved neurologic outcome.
Objective: To analyze the relationship between optimal CPP and partial pressure of brain tissue oxygen (P br O 2 ).
Design: Prospective observational cohort study.
Participants: 38 patients with TBI with Glasgow Coma Scale score 3 to 13 and requiring neuromonitoring of intracranial pressure (ICP) and P br O 2 using intraparenchymal probes inserted into frontal white matter of the more severely injured hemisphere.
Methods:
PRx was calculated as a moving linear correlation coefficient between 30 consecutive samples of MAP and ICP. The optimal CPP (CPP OPT ) was the CPP group (range, 5 mm Hg) in which average PRx was lowest. The CPP level was identified at which P br O 2 reached a plateau and was not pressure-dependent on CPP (called the P br O 2 "change point").
Results: CPP OPT could be identified in 32 of 38 patients and ranged from 60 to 65 mmHg to 95 to 100 mm Hg (median, 70 to 75 mm Hg). CPP at the P br O 2 "change point" could be determined in 30 patients. This CPP ranged from 50 to 55 mm Hg to 95 to 100 mm Hg (median, 70 to 75 mm Hg). There was a significant correlation between CPP OPT and the CPP at the P br O 2 "change point" (deviation <5 mm Hg in 67% of patients; <10 mm Hg in 93%). At CPP OPT , PRx was -0.04 and P br O 2 was 24.5 mm Hg. The P br O 2 decreased in parallel with CPP at levels of CPP below CPP OPT and did not improve further at levels of CPP above CPP OPT .
Conclusions:
A relationship exists between CPP and P br O 2 . P br O 2 reaches a plateau above CPP OPT and exhibits relative pressure passive behavior below CPP OPT . Pushing CPP above CPP OPT does not improve brain oxygenation or perfusion and having a CPP below CPP OPT results in a decrease in autoregulatory vasomotor reactivity, pressure passive cerebral blood flow, and possible ischemia.
Reviewer's Comments: This is a conceptually appealing study that suggests that titrating CPP to individual physiology represents an improvement over using the same goal for all TBI patients. The methodology assumes that P br O 2 is a surrogate for cerebral blood flow. This has been demonstrated, but does not take into account the impact of arteriovenous oxygen tension difference. Blood gas alterations, especially hypocapnia, may influence the PRx. CPP OPT cannot be identified in all patients (16%) and may occur because CPP OPT is outside the range studied or the patient has complete absence of autoregulatory function. In these patients, P br O 2 may add important information about CPP OPT . Whether this technology improves patient outcomes is not known. (Reviewer-Wendy C. Ziai, MD).
